h emorrhoidal concerns affect more than 10 million americans annually, making hemorrhoids one of the most common pathologies encountered in surgical practice. 1 it has been estimated that nearly 10% of patients presenting with hemorrhoidal symptoms will require operative therapy. 2 Practice parameters have been established by the standards Practice task force of the american society of Colon and Rectal surgeons for the management of hemorrhoids; however, these guidelines do not provide recommendations for or against the use of antimicrobial prophylaxis before the operative treatment of hemorrhoids. 3 hemorrhoidectomy is generally considered a cleancontaminated (class 2) operation. however, because of the inherent presence of critical indices of bacterial colonization of anal wounds following elective hemorrhoidectomy, 4 one could make the case that this represents a contaminated (class 3) operation; and, therefore, the administration of antibiotic prophylaxis to reduce the risk of postoperative surgical site infection (ssi) might make sense. the use of prophylactic antibiotics in hemorrhoidectomy is probably also driven in large part by the theoretical, albeit low incidence of severe life-threatening postoperative perineal sepsis. [5] [6] [7] however, the actual reported frequency of postoperative infectious complications following hemorrhoidectomy appears to be exceedingly low at 0.5% to 1.2%. 8 furthermore, there is a paucity of evidence to either support or refute the use of antibiotic prophylaxis before elective operative treatment of hemorrhoids. therefore, the objective of this study was to examine a large, multi-institutional cohort of patients undergoing elective hemorrhoidectomy to determine if antibiotic prophylaxis was associated with a decreased incidence of ssi.
MATERIALS AND METHODS
We conducted a multi-institutional retrospective database review from 2006 to 2012. all patients undergoing closed hemorrhoidectomy with a minimum of 3 months followup were included for analysis. the authors, representing 6 institutions, contributed data collected from their own operative records. Data were then assembled into a single database and analyzed. all data analysis was performed at madigan army medical Center. this study was reviewed and approved by the host institutional review board.
all data were collected retrospectively and included available preoperative, operative, and postoperative follow-up data. specific points of interest included patient demographics, whether or not preoperative antibiotic prophylaxis was administered, and the incidence of postoperative ssi. the decision to prescribe antibiotic prophylaxis varied among surgeons and institutions. all surgeons either systematically prescribed antibiotic prophylaxis or uniformly withheld antibiotics. this decision was based primarily on the previous training experience of each individual surgeon. When prophylactic antibiotics were administered, typical regimens consisted of a single dose, 30 minutes before the incision, of either single-or dualorganism coverage for typical anorectal flora. Regimens consisted of cefoxitin or cefazolin for gram-positive and -negative organisms and clindamycin or metronidazole for anaerobic enteric organisms. surgical site infections were classified as superficial wound infections in patients presenting before or during routine follow-up with fever, persistent or worsening pain, and signs of local inflammation, drainage, and/or wound dehiscence. Wounds were further characterized as deep ssis if they required incision and drainage. in addition, frequencies of known perioperative risk factors for ssi such as current history of smoking, diabetes mellitus, Crohn's disease, and active steroid use were collected and analyzed.
Categorical variables were compared by use of the χ 2 or Fisher exact test. Binary logistic regression was used to determine the risk of developing a postoperative ssi associated with known perioperative risk factors. significance was set at a p value of less than 0.05 with a 95% Ci. all statistics were performed by using sPss version 11.1 (sPss, inc. Chicago, il).
RESULTS
in total, 852 patients were identified from the contributing authors' 6 institutions including years 2006 and 2012. the mean age of the group was 50.0 ± 13.7 years, and 50.1% were women. the demographics for all patients included in the study are shown in table 1.
for patients undergoing elective closed hemorrhoidectomy, the majority of patients presented with internal hemorrhoidal disease (48.0%) nonresponsive to conservative measures. an additional 43.3% of patients presented with mixed internal/external hemorrhoids, and a small minority of patients underwent elective hemorrhoidectomy for isolated external disease (4.1%). the prevalence of preoperative risk factors for ssi included 7.7% with a current smoking history, 2.5% with diabetes mellitus, 0.8% receiving steroids, and 0.2% with Crohn's disease. Preoperative preparation with enemas was performed in 23.5% of patients. three patients (0.4%) were documented as having evidence of concomitant infection preoperatively and were excluded from the final analysis.
antibiotic prophylaxis was used in a slight minority of cases (41.3% vs 58.7%). there were no differences with regard to preoperative risk factors for ssi between those receiving and not receiving antibiotic prophylaxis (all p > 0.05). overall, there were only 12 documented postoperative ssis identified, producing an overall incidence of 1.4%. there was 1 deep incisional ssi (0.1%), which consisted of a perirectal abscess that required incision and drainage. the remaining 11 (1.3%) were characterized as superficial incisional ssis that were treated with antibiotics alone. there were no reported cases of perineal or pelvic sepsis. of those patients who developed postoperative ssis, 9 (75%) did not receive antibiotic prophylaxis; however, this difference was not significant (p = 0.25).
on univariate analysis, no perioperative risk factor was associated with a greater likelihood of developing a postoperative ssi (table 2 ). in addition, on multivariable regression analysis, no perioperative risk factor was associated with increased risk of developing a posthemorrhoidectomy wound infection (table 3) . Conversely, there were no adverse antibiotic-related complications such as Clostridium difficile colitis or antibiotic-associated diarrhea reported in those receiving antibiotic prophylaxis. Pseudomonas aeruginosa, Enterococcus faecalis, Klebsiella pneumonia, Proteus vulgaris, and Proteus mirabilis were also identified in fewer numbers. the diverse flora and high bacterial loads, however, did not impair appropriate healing, and subsequent investigations have suggested that local immunoinflammatory defenses may play a role in wound protection and healing following hemorrhoidectomy. 15 transient bacteremia and postoperative fever has also been well described following anorectal examination and hemorrhoidectomy procedures. in 1 series of 36 patients undergoing open hemorrhoidectomy, transient bacteremia was documented in 8.3% of cases. 16 in another series of 50 patients, bacteremia was identified in 2% of patients undergoing proctoscopy and in 8% following sclerotherapy treatment of hemorrhoids. 17 finally, in a series of 205 patients randomly assigned to stapled or diathermy hemorrhoidectomy, bacteremia was documented in 11% and 5% of patients. there were no serious complications or wound infections reported in any of these studies, and the bacteremia resolved without treatment. it has also been postulated that reduction of bacterial loads at posthemorrhoidectomy wound sites may improve wound healing as well as reduce postoperative discomfort. as such, several studies have examined the effects of antibiotic administration in the perioperative period on wound healing and postoperative pain. Both oral 18, 19 and topical 20,21 metronidazole preparations have been trialed. Based on these studies, evidence appears to suggest that perioperative antibiotic administration does have the beneficial effect of reducing posthemorrhoidectomy pain and improving wound healing. [19] [20] [21] however, in a well-constructed retrospective, matched-pair case-control series of 176 patients, no benefit was noted with the administration of perioperative antibiotics compared with control with regard to overall postoperative complications. 18 furthermore, the authors found identical rates of wound dehiscence (2.25%) in each group at 2 weeks postoperatively, with all wounds healed by 4 weeks, and no reported wound infections.
the frequent use of antibiotic prophylaxis before hemorrhoidectomy can largely be attributed to these findings, as well as the theoretical risk of potentially catastrophic complications such as perineal or pelvic sepsis. in addition, perioperative pathways and attempts to comply with surgical Case improvement Project guidelines often drive practice patterns. in the present series, the decision to give or withhold antibiotics was left to the attending surgeon and largely based on previous training or practice patterns of the group. of note, there was no difference in infection rates between institutions where antibiotics were a routine part of hemorrhoid surgery and those where antibiotics were withheld. furthermore, there was also no difference in infection rates at 1 institution where routine antibiotics were initially given for the first few years out of fellowship training, and then subsequently withheld for the past several years. although prophylactic antibiotics have been shown to be beneficial in elective colorectal surgery, this is almost exclusively in abdominal and proctectomy cases, and not for anorectal disease. 22, 23 in reality, a paucity of evidence exists to support or refute the claim that prophylactic antibiotics actually reduce the already exceedingly low rate of postoperative ssi following hemorrhoidectomy. to our knowledge, no study has ever specifically examined the effect of preoperative antibiotic administration on the rate of postoperative ssi.
ultimately, our goals were to both determine if administration of prophylactic antibiotics reduced the incidence of postoperative ssi and, similarly, if withholding antibiotics leads to increased complications or changes the spectrum of complications. Based on our collective anecdotal experience, we were not surprised to find that the overall rate of ssi was exceedingly low at 1.4%. furthermore, there were no cases of pelvic sepsis or major com-plications in those cases that did not receive antibiotics. although 75% (9 of 12) of ssis were in patients who did not receive antibiotic prophylaxis, the rates of ssi between the 2 groups were not statistically significant with overall infection rates of 1.8% in those not receiving prophylactic antibiotics compared with 0.9% in those patients that did receive antibiotic prophylaxis (p = 0.25). to further clarify the role of prophylactic antibiotics in hemorrhoidectomy and determine if a meaningful difference in postoperative ssi rates exists between those receiving and those not receiving preoperative antibiotics, a prospective randomized trial would be necessary. Based on the rates of ssi in this study of 0.9% (receiving antibiotics) and 1.8% (not receiving antibiotics), with a type 1 error of 0.05 and power of 80%, detecting a difference of 1% would require an estimated sample size of 2600 patients in each study arm to adequately address this issue. for a slightly higher power of 90%, 3500 patients in each group would be necessary. therefore, although the present study may be somewhat underpowered, it represents a significant population in which a realistic sample size may not be feasible. furthermore, the current study is ~8-fold larger than any previously published experience and represents the only multi-institutional series examining the use of prophylactic antibiotics in hemorrhoid surgery.
this study has certain limitations. first, as with any retrospective database review, it is subject to the inherent biases that accompany such a study design. Definitions used to define surgical site were broad in an attempt to be more inclusive rather than less inclusive. Clearly, persistent pain, signs of local inflammation, and wound dehiscence can occur in the absence of infection, which when included may have overestimated the incidence of postoperative ssi. Patients included in this study encompassed the full spectrum of hemorrhoid disease including all grades of internal, mixed internal/external, and isolated external hemorrhoids. Because of the variability, there exists an inherent risk of introducing a small degree of bias of the cohort as a whole. however, as multivariate regression analysis suggests, when stratified by hemorrhoidal diagnosis alone there was still no difference in the rate of postoperative ssi. in addition, a variety of operative procedures exist for the management of hemorrhoid disease. these procedures may not be entirely comparable, and some may pose a higher risk of postoperative infection. in this study, only closed hemorrhoidectomy was considered. however, open versus closed methods for hemorrhoid surgery has been previously shown to have equivalent results with regard to overall complications. 24, 25 in addition, the study populations were not equally distributed between those that received prophylactic antibiotics and those that did not. finally, we acknowledge that patients could have presented to an outside hospital with an infection that may alter the overall rates of ssi; however, all patients were seen in clinic that included a physical examination, and these were generally "closed" health care systems where follow-up was captured. Yet, despite these limitations, this study does represent the largest retrospective examination of the role of prophylactic antibiotics for hemorrhoidectomy.
CONCLUSION
We found no difference in postoperative complications between patients receiving and not receiving prophylactic antibiotics for hemorrhoidectomy. no perioperative risk factor was associated with an increased risk of developing a postoperative SSI. Based on the results of this study, a prospective case-matched controlled study is warranted to further clarify the role of prophylactic antibiotics for elective hemorrhoidectomy and to be able to provide the clinician with higher-level evidence-based recommendations.
